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VASCULAR TRAUMA AND THE PATHOGENESIS OF THE KOEBNER
REACTION IN PSORIASIS*
RICHARD P. REINERTSON, M.D.'
The Koebner reaction in psoriasis has been
observed after various trauma to the skin,
mechanical, chemical, and actinic. However,
relatively few studies have been carried out to
determine the precise anatomical focus of trauma
required to elicit the reaction, or whether any
sort of trauma will suffice, no matter what
structures of the skin are traumatized. Lipschutz
(1), in 1919, observed that the degree of reactiv-
ity depended on the depth of trauma: he could
not produce the Koebner reaction by scarifying
stratum corneum alone, and only rarely when
the Malpighian layer was injured. Levi (2), in
1931, was able to inhibit the Koebner reaction
in his patients by applying 1% adrenalin com-
presses; he concluded that psoriasis may depend
on a primary lesion of the capillaries, leading to
faulty nutrition of the epidermis. Bizzozero (3)
observed a papule of psoriasis only at the en-
trance point of a long needle inserted diagonally
into the skin, but was able to produce a linear
lesion along the track of a suspension of eucalyp-
tus leaves injected subepidermally. He con-
cluded that the papillary layer of the dermis
must be injured to elicit the reaction. However,
Nardelli (4), in 1956, reported that he was able
to provoke the Koebner reaction by scarifying
the epidermis without causing capillary hemor-
rhage.
It is apparent that gross injury from scarifica-
tion or injection of irritating substances cannot
be satisfactorily localized in epidermis, dermis,
or blood vessels.
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Within the past decades evidence has been
presented that a generalized cutaneous vascular
abnormality may exist in psoriasis. Kortanyshev
(5) and Madden (6) reported separately that
capillary dilatation and perivascular leukocytic
infiltration may be seen in clinically uninvolved
sites. Herrmanri and Kanof (7), on the basis of
fluorescein injection studies, concluded that a
zone of increased capillary permeability sur-
rounds psoriatic lesions. Milberg (8), and later
Graham (9) observed an increased threshold for
reactive hyperemia in uninvolved skin of pa-
tients with psoriasis. Huff and Taylor (10),
studying vessels of the nail bed by means of the
photoelectric plethysmograph, reported abnor-
mal curves in patients with psoriasis. These
studies lend support to the proposal that super-
ficial capillaries may be the primary focus of
spontaneous lesions as well as of the Koebner
reaction in psoriasis.
The present study is an attempt to determine
whether controlled injury of the superficial
cutaneous blood vessels is adequate to provoke
the Koebner reaction in psoriasis.
METHOD AND MATERIALS
Twenty patients with psoriasis, many of
whom were hospitalized because of eruptive or
widespread lesions, were included in this study.
In all patients, symmetrical or adjacent unin-
volved skin sites were traumatized in 3 ways:
(1) suction was applied from a funnel 2.5 cm. in
diameter attached to a 50 ml. syringe until con-
fluent petechiae were produced; (2) scarifications
with scalpel or needle were made to the level of
superficial bleeding; and (3) successive horny
layers of epidermis were removed with cello-
phane tape until moisture appeared.
Skin biopsy specimens taken immediately
after production of petechiae showed that
hemorrhage occurred largely from the subpapil-
lary plexus and capillaries of the dermal papillae.
Patients were observed for at least 3 weeks for
appearance of psoriatic lesions at traumatized
sites.
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RESULTS
Of the 20 patients tested, 7 developed a posi-
tive Koebner reaction following scarification,
and 8 were positive after cellophane tape strip-
ping. However, none of the 20 developed new
psoriatic lesions in sites of superficial petcchiae.
Most of those patients with positive reactions
had eruptive or widespread lesions.
Of course, the effects of cellophane tape strip-
ping were not limited to the epidermis. Shortly
after the procedure, localized erythema and
sometimes a surrounding flare and whcal ap-
FIG. 1. Three hours after trauma. (A) After suction. (B) After cellophane tape stripping. (C) After
scarification.
FIG. 2. Koebner reactions. (F) and (H) After cellophane tape stripping. (G) After scarification.
Rr— " -*—
a_I).
A B
4
0
VASCULAR TRAUMA AND PATROGENESIS OF KOEBNER REACTION IN PSORIASIS 285
peared. The wheal and flare, when they occurred,
lasted only a few minutes, but erythema per-
sisted in areas where moisture had appeared.
The erythema deepened in intensity for several
hours, and then gradually faded over several
days as the lesions healed. In lesions destined to
show a positive Koebner reaction, variable num-
bers of erythematous papules persisted and ac-
quired a recognizable psoriatic scale after 7—14
days.
Persistent erythema and positive Koebner
reactions were not observed in areas where
stripping had been stopped short of producing
visible moisture.
DISCUSSION
On the basis of this study, it appears that
trauma limited to superficial vessels, with extra-
vasation of blood cells and plasma, is not suffi-
cient to cause the Koebner reaction in psoriasis.
Neither is stripping of the superficial layers of
the stratum corneum sufficient. On the other
hand, removal of the entire stratum corneum to
about the level of the granular layer or upper
Malpighian layer was an effective means of
eliciting the reaction. The flare sometimes pro-
duced by this procedure disappeared after a few
minutes, but there was persistent erythenia in
areas traumatized to the level of the granular
layer, apparently as a consequence to injury of
Malpighian cells.
The Koebner reaction has been interpreted in
different ways. One modern interpretation has
been that the trauma leading to the Koebner
reaction creates a locus minoris resistentiae
which enables the unknown causative agent of
psoriasis to settle in this locus. Melezer (11) has
proposed that trauma leads to increased capil-
lary permeability, and in this way the entrance
of the virus or other causative agent into the
cells of the traumatized area is facilitated. The
virus theory, however, is still purely conjectural.
Burks and Montgomery (12), in a study of 225
cases, were unable to confirm earlier reports of
intraepidermal inclusion bodies in psoriasis.
The role of the cutaneous vessels in the patho-
genesis of the Koebner reaction has not been
finally explained. On the basis of Levi's work (2)
it appears that an adequate vascular supply is
essential. However, no one has shown experi-
mentally that vascular dilatation or inflamma-
tion per se can cause epidermal lesions of psoria-
sis. It should be emphasized that in itself severe
traumatization of vessels with extravasation of
blood, as achieved in the present experiments, is
not sufficient to elicit the Koebner reaction.
We do not know whether epidermal damage is
essential in producing the Koebner reaction by
means of mechanical trauma, because vascular
reactions always followed epidermal trauma.
Further investigations should be done to deter-
mine whether capillary inflammation in itself
can cause the Koebner reaction.
SUMMARY
1. Uninvolved skin of 20 patients with psoria-
sis was injured in 3 ways: (1) suction until con-
fluent petechiae formed; (2) scarification with
production of superficial bleeding; and (3) re-
moval of layers of stratum corneum with cello-
phane tape to about the level of the stratum
granulosum or upper stratum Malpighii, with
appearance of a moist surface.
2. The Koebner reaction failed to occur in
sites of petechiae in all cases. However, 7 pa-
tients showed positive reactions after scarifica-
tion, and 8 after stripping with cellophane tape.
3. Severe trauma to superficial vessels alone is
inadequate to provoke the Koebner reaction.
4. Removal of epidermal cells to about the
level of the stratum granulosum or upper stra-
tum Malpighii is adequate to provoke the Koeb-
ner reaction in psoriasis.
5. It could not be determined that epidermal
trauma is essential in causing the Koebner
reaction, because such trauma was always fol-
lowed by vascular reactions.
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DISCUSSION
DR. PAUL TELNER (Montreal, Canada): I
listened with a great deal of interest to Dr.
Reinertson's paper, particularly because we are
doing something along similar lines. It is a little
disconcerting to find data given which you have
also been working on and I must congratulate
Dr. Reinertson on attacking a problem which,
challenging as it is, recently has not been worked
on very much.
First I would like to ask a question. What was
the time interval between all these provoking
stimuli and the first moment that you could see
a Koebner phenomenon appear? Secondly, in our
series, and we have attempted to provoke a
Koebner phenomenon in a large number of
psoriatics, we have not been able even with
rather deep injury to obtain a Koebner phe-
nomenon in more than say 10 to 15 per cent
of our cases and I gathered that outside or apart
from the type of injury it is the time sequence
or let me say the phase of the disease in which
the patient finds himself, which may be of the
most importance. In other words, I don't think
you can elicit a Koebner phenomenon in any
given individual at any given time unless he is
in a reactive phase.
We have done this in the few cases where a
Koebner was elicited and we have done this by
fairly deep electrocoagulation of a given point
on the skin. We have then observed in timed
intervals the reaction of the capillaries under a
capillary microscope every day and sometimes
even more frequently than that and we did see
one rather striking fact. In the area surrounding
the initial injury the capillaries behave in a man-
ner altogether different from normal capillaries
and in a number of days. In two to three days
we will see the capillaries shape themselves into
these cotton ball appearances that Gilje has so
well described. I find that I do not stand alone
in this observation, because Professor Szodoray
in Hungary wrote a long paper and he has done
similar things. The incidence of obtaining the
reaction was about the same as ours, and while
he did not do capillaroscopic observations, he
did do biopsy studies. He found vascular changes
in the small capillaries before there was any
microscopic evidence of any psoriatic change.
There is just one more thought. It is very
provoking that stripping the epidermis should
be able to cause a Koebner while other injuries
might not. I wonder whether this is not in some
way related to the fact that oxygen uptake in
epidermal tissue in psoriatics is many times that
of the normal. When you remove the epidermis,
in fact there is a vascular defect and oxygen
cannot be satisfactorily supplied. The epidermal
layers must overcompensate in order to be able
to metabolize satisfactorily. This is not a con-
cept I am putting forward; it has been put
forward by many workers.
Dn. RICHARD P. REINEETSON (in closing): I
would like to thank Dr. Telner for his interest
in this work.
It has long been known that patients who
demonstrate positive Koebner reactions are
generally in the eruptive stage of psoriasis. A
large proportion of the patients in this series had
widespread or eruptive lesions.
In answer to Dr. Telner's question about the
time interval for the first appearance of psoriatic
lesions after trauma, I do not believe it is pos-
sible to say one day that there is no psoriatic
papule and the next day that a fully developed
psoriatic lesion is present. The development of a
positive Koebner reaction begins with the initial
trauma and terminates when the investigator
says "This is a lesion of psoriasis." In this series
some erythema persisted in sites which later
developed typical psoriatic scaling.
Abnormal capillary reactions in psoriasis,
which Dr. Telner mentioned, have been observed
during past decades. I do not believe it is satis-
factorily established yet that these abnormal
reactions are a primary cause for psoriasis. They
may be a result of abnormal epidermal changes.
Until we demonstrate that capillary inflamma-
tion and dilatation in themselves lead to epi-
dermal changes of psoriasis, we cannot say that
one, or the other, or both is essential.
